G protein-bound conformation of mastoparan-X, a receptor-mimetic peptide.
Mastoparans are a family of 14-residue peptide toxins from wasp venom which have been proposed to stimulate secretion from a variety of cells, by directly activating GTP-binding regulatory proteins (G proteins). In vitro studies have shown that mastoparans activate G proteins by a mechanism remarkably similar to that used by agonist-bound receptors (Higashijima, T., Uzu, S., Nakajima, T., and Ross, E. M. (1988) J. Biol. Chem. 263, 6491-6494). Here, we report the conformation of mastoparan-X (INWKGIAAMAKKLL-NH2) when it is bound to the alpha subunits of recombinant G(i) and G(o), derived from an analysis of transferred nuclear Overhauser effects in a two-dimensional 1H NMR spectrum of mastoparan-X obtained in the presence of these G proteins. Restrained molecular dynamic simulations with NMR-derived distance constraints were used to determine conformations consistent with NMR data. The G(i)- and G(o)-bound conformations of mastoparan-X are very similar, and in both cases, a major part of the molecule adopts an amphiphilic alpha-helical conformation. The lysine residues are known to be crucial for activity, and it is thus likely that at least the polar face of the amphiphilic helix is in contact with the G proteins. These conclusions should be useful in the design of potent and selective analogs of mastoparan and in the development of models for receptor-G protein interaction.